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(54) SWIVEL ASSEMBLIES

(57) A swivel assembly is disclosed that allows first
and second sub-assemblies (10, 30) to swivel with re-
spect to one another. The assembly comprises a first
component (22) and a second component (42), at least
one having a connection formation for connection to an-
other object. An interconnection assembly (48) intercon-
nects the components (22, 42) such that they are free to
rotate about an axis. The interconnection assembly (48)

comprises an axle (50) secured for free rotation about
the axis within a recess of the second component (42).
The axle (50) is retained within the recess by a bearing
(60) secured within the recess by a cap (62) located in
an opening of the recess that is directed towards the first
component (22), the axle extending through the cap
along the axis for connection with the first component.
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Description

[0001] This invention relates to swivel assemblies and
to swivels.
[0002] A swivel is an anti-torsion device for reducing
the twisting loads within climbing and hauling lines. Tra-
ditionally, these have constituted of an assembly that in-
cludes pair of swivel bodies with a thrust or roller bearing
joining the two bosses to enable them to spin independ-
ently.
[0003] Swivels come in a range of sizes, shapes and
connection arrangements. An assembly that constitutes
a swivel may typically have two swivel eyes or one swivel
eye and a boss or two bosses. In general, an eye is used
to connect the swivel to a carabiner and a boss is used
to connect the swivel to a flexible line, lanyard or shackle.
[0004] It is desirable that the swivel and shackle body
be as short as possible to reduce the height of any system
of which it is a component and to ensure minimal leverage
on the swivel body. As illustrated in Figures 1 and 2,
during manufacture of a conventional swivel assembly,
the bearing must pass through one of the attachment
eyes to connect with the other eye or boss. This means
that the size of the swivel eye is determined by the size
of the bearing that it must accommodate, which is, in turn,
determined by the working load of the swivel assembly.
This places a lower limit on the size of a swivel that can
be constructed using standard techniques.
[0005] An aim of this invention is to provide a swivel
that can be made smaller than is the case with conven-
tional swivels.
[0006] To this end, from a first aspect, the present in-
vention provides a swivel assembly comprising a first
component and a second component, at least one of
which component may have a connection formation for
connection to another object, and an interconnection as-
sembly interconnecting the components such that they
are free to rotate about an axis, characterised in that the
interconnection arrangement comprises an axle secured
for free rotation about the axis within a recess of the sec-
ond component, the axle being retained in the recess by
a bearing secured within the recess by a cap located in
an opening of the recess, the opening being directed to-
wards the first component, and the axle extending
through the cap along the axis for connection with the
first component.
[0007] This arrangement means that no component
has to be inserted into the second component other than
through a face directed to the first component, thereby
removing the need to provide sufficient axial dimension
to accommodate assembly of the swivel, as is the case
of known proposals.
[0008] Remote from the opening, the recess may be
blind, terminating within second component, or it may
have a through hole. In the latter case, the through hole
is typically, but not necessarily, of insufficient size to allow
the bearing to pass through it.
[0009] The axle bearing may be a rolling-element bear-

ing such as a thrust bearing. Other forms of rolling-ele-
ment bearing may be used such as a ball bearing, a roller
bearing or an angular-contact bearing or bushing. The
axle may have a head portion, the thrust bearing being
within the recess between the second component (spe-
cifically, between the cap) and the head portion. The
bearing may be retained within the recess by a cap se-
cured, for example by interengaging screw threads, to
the second component. Advantageously, the cap may
be removable to allow the first component to be ex-
changed for another.
[0010] The axle may have an axial projecting part that
projects from the second component for connection to
the first component. Such connection may be fixed to
prevent mutual rotation of the axle and the first compo-
nent. The connection may be made by threaded engage-
ment between a portion of the axle and the first compo-
nent and may be secured by a locking piece, such as a
grub screw that bears against the axle.
[0011] Typically, a compressive thrust bearing is locat-
ed between the first and second components to react
forces that compress the components together along the
axis. To minimise axial length of the swivel, the compres-
sive thrust bearing may be constituted by a washer dis-
posed between the components.
[0012] For example, each connection formation is a
shackle or a loop, or any or a wide range of other func-
tional formations. The connection formations may be
functionally similar to one another or different as required
by the function of the swivel.
[0013] In other embodiments, one or other of the first
component or the second component may be fixed. For
example, it may be part of a fixed structure. Such em-
bodiments allow a swivelling interconnection to be made
with a wide variety of fixed objects. In such examples,
the fixed structure might typically constitute the second
component, the essential feature being a recess within
which the connection assembly can be received.
[0014] From a second aspect, the invention provides
a method of manufacture of a swivel assembly compris-
ing a first component and a second component, at least
one of which component having a connection formation
for connection to another object, and an interconnection
assembly interconnecting the components such that they
are free to rotate about an axis, including steps of secur-
ing an axle of the interconnection assembly for free ro-
tation about the axis by inserting the axle into a recess
of the second component through an opening of the re-
cess, the opening being directed towards the first com-
ponent, and retaining the axle in the recess by securing
a bearing within the by recess a means of a cap to cause
the axle to extend through the cap along the axis for con-
nection with the first component.
[0015] Since the bearing is inserted into a recess of
the second component that faces the first component,
access is required only to that face of the second com-
ponent in which the recess is formed. This facilitates the
construction of swivel connections to a wider range of
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components and structures than would be possible using
conventional construction arrangements.
[0016] The step of securing the cap in the recess may
include engagement, tightening and locking of screw
threads on the cap and in the recess.
[0017] The axle is typically connected to the first com-
ponent prior to the connection of the connection assem-
bly to the second component.
[0018] Embodiments of the invention will now be de-
scribed in detail, by way of example, and with reference
to the accompanying drawings, in which:

Figures 1 and 2 illustrate conventional swivels and
have already been discussed;

Figures 3 and 4 are front and side views of a swivel
being a first embodiment of the invention;

Figure 5 shows a sub-assembly of the swivel of Fig-
ures 3 and 4;

Figure 6 is an exploded view of the sub-assembly of
Figure 5;

Figure 7 shows the partially-assembled sub-assem-
bly of Figure 5;

Figures 8 and 9 show pivotal relative movements of
the components of an embodiment of the invention;

Figure 10 shows a second embodiment of the inven-
tion

Figures 11 to 13 are, respectively, exploded, sec-
tional and general views of a third embodiment of
the invention;

Figures 14 to 18 are further alternative embodiments
of the invention;

Figures 19 and 20 show an embodiment of the in-
vention in which one component is a fixed structure

Figures 21 to 23 are, respectively, sectional, explod-
ed and exploded sectional views of the embodiment
of Figures 19 and 20; and

Figure 24 shows the embodiment of Figures 19 and
20 during assembly.

[0019] With reference to Figures 3 and 4, a first em-
bodiment of the invention provides a swivel that has two
interconnected shackle sub-assemblies 10; 30. The sub-
assemblies 10; 30 are free to rotate with respect to one
another about a pivot axis A.
[0020] Each shackle sub-assembly 10; 30 includes a
shackle loop 32; 12 that extends in a U-shaped or C-
shaped profile, each having first and second attachment

portions 14, 16; 34; 36. The attachment portions 14, 16;
34; 36 have flat surfaces that are parallel to and face one
another. Each shackle has respective coaxial bores
formed through its attachment portions 14, 16; 34; 36.
The bore of each of the first attachment portions 14; 34
is counterbored and the bore of each of the second at-
tachment portions 16; 36 is formed with a recess of hex-
agonal cross-section. Each shackle sub-assembly fur-
ther includes a respective axle bolt. The bolt has a head
that has a cylindrical periphery and a recessed hexagonal
drive socket 36 (just one being visible), a plain shaft, and
an externally threaded end portion 18, 38. Each head is
retained within the corresponding counterbore, and the
threaded end portion 18, 38 is in threaded engagement
with a hexagonal nut 20 (just one being visible) that is
retained in the hexagonal recess, in which rotation is pre-
vented.
[0021] The first and second shackle sub-assemblies
10; 30 are each connected to a respective boss, which
will be referred to as the small boss 22 and the large boss
42, and which respectively constitute a first component
and a second component of this embodiment. Each boss
22; 42 has a respective through-bore 24; 44 that extends
between flat, parallel external surfaces of the boss. The
shaft of each bolt passes through a respective bore 24;
44 to secure each shackle 12; 32 to its boss 22; 42, such
that the shackle can pivot about the axis B; C of the bolt.
The large boss 42 includes a recess, the recess having
an opening that is directed towards the small bass in the
assembled swivel assembly. A length of the recess in
the large boss 42 adjacent to the opening has an internal
screw thread that is centred upon the pivot axis A. Re-
mote from the opening, the recess may be blind, termi-
nating within the large boss, or it may have a through
hole. In the latter case, the through hole is typically, but
not necessarily, of insufficient size to allow the intercon-
nection assembly (to be described below) to pass
through it.
[0022] The small boss 22 includes an axial tube portion
26 that is externally cylindrical and has an internally
threaded cylindrical bore. A washer 28 is carried on the
tube portion 26.
[0023] The arrangement for interconnection of the
bosses 22; 42 will now be described.
[0024] The interconnection assembly 48, shown in Fig-
ure 6, includes a main axle 50. The main axle 50 includes
a disc-shaped head 52 and a cylindrical shaft 54 extend-
ing normally from and central of the head, at least an end
portion of the shaft 54 having an external thread (not
shown) and the free end of the shaft 54 remote from the
head 52 being chamfered. The shaft 54 is externally
threaded and is in threaded engagement with a threaded
portion of the bore of the tube portion 26 of the small boss
22. The head 52 can fit within the recess of the large boss
42. In the assembled interconnection arrangement, the
shaft 54 is coaxial with the pivot axis A. A peripheral
groove 58 is formed on the shaft 54. A thrust bearing 60
is carried on the shaft 54, one race of which is in contact
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with the head 52 and the other race being free to rotate
with respect to the main axle 50.
[0025] The interconnection assembly 48 additionally
includes a cap 62. The cap 62 has an externally threaded
spigot portion 64 and a head 66 at one axial end of the
spigot portion 64, the head 66 projecting radially beyond
the spigot portion 64 and being formed with a plurality of
external flats. An axial circular aperture passes through
the head 66.
[0026] With the thrust bearing 60 in place on the main
axle 50, the shaft 54 of the main axle is inserted through
the aperture of the cap 62 whereby a part of it projects
from the head 66. To connect the interconnection assem-
bly to the first component, the projecting part is screwed
into the axial tube portion 26 of the small boss 22 to cause
the cap 62 to closely approach the washer. A grub screw
70 is inserted into a radial threaded bore 72 in the small
boss 22, the grub screw 70 having a pointed tip that enters
the groove 58 on the shaft 54 to lock it in place within the
small boss 22. In addition, adhesive may be applied to
the thread of the shaft 54 to lock it within the axial tube
portion 26. To connect the interconnection assembly to
the second component, the spigot portion 64 of the cap
62 is screwed into the recess of the large boss 42, the
flats on its head 66 being used to tighten the cap 62 in
place. Grub screws 90, 94 are inserted into radial thread-
ed bores 92 in the large boss 42, the grub screw 90 mak-
ing contact with the spigot portion 64 to lock it in place
within the large boss 42. Thus, the small and the large
bosses 22, 42 can rotate freely with respect to one an-
other about the axis A, the thrust bearing 60 preventing
separation of the bosses 22, 24 along the axis A and the
washer 28 acting as a thrust bearing surface for the cap
62 when the interconnection assembly 48 is loaded in
compression.
[0027] Thus, in the complete swivel, the interconnec-
tion assembly 48 allows mutual rotation of the bosses
and the shackles carried on them about the axis A, and
the axle bolts allow rotation of the shackle loops 12, 32
with respect to the bosses 22, 42 about the transverse
axes B, C as shown in Figures 8 and 9.
[0028] It will be seen that the length of the swivel con-
structed in this manner is independent of the diameter of
the thrust bearing 60.
[0029] The shape and form of each boss 22, 42 is de-
termined only to the extent that it must fit with the main
axle 50 and the cap 62. This allows swivelling compo-
nents of many alternative configurations to be assembled
readily. For example, in Figure 10, there is shown a swivel
that shares all of its components with the embodiment
described above with the exception of the large boss and
its shackle. In this case, the large boss 142 does not have
a shackle attached, but instead has a large transverse
bore 144 that has radiused entries to transverse opposite
sides of the boss 142. A connection device such as a
carabiner or a line or sling can be passed through the
bore 144 to secure it to the swivel.
[0030] Likewise, in the embodiment of Figures 11 to

13, the large boss 222 carries a sheave 232 that is free
to rotate about an axis that is perpendicular to the pivot
axis. The small boss 242 is formed with three eyes 212
through which a connector, rope or other component can
be passed. The interconnection assembly 48 includes
the main axle 50, thrust bearing 60 and cap 62 as with
the preceding embodiments.
[0031] The embodiments of Figures 14 and 15 use a
large boss, which is formed with three eyes. The embod-
iment of Figure 14 uses the same small boss as the first
embodiment, and the embodiment of Figure 15 has a
small boss that provides a single eye. Yet further embod-
iments that incorporate combinations of sheaves, eyes,
shackles and snap hooks (karabiners) are shown in Fig-
ures 16 to 18.
[0032] In the embodiments described above, both of
the first and the second components are components are
relatively small components, and the assembled swivel
is a piece of equipment that can readily be carried about
a person. However, this embodiments of the invention
are not limited in this way. The essential characteristic
of the second component is that it has a recess in which
the bearing and axle can be received and is able to re-
ceive and be secured with the cap to retain the bearing.
[0033] In the embodiment shown in Figures 19 to 24,
the second component is a fixed structure, in this case,
a steel structural component 442 of a building. The recess
is a blind, tapped bore 446 in the structural component
442. The swivel is assembled by connecting the first com-
ponent 422 (which can take a form similar to any of the
second components described above or may be differ-
ent) to the interconnection assembly 48 as described
above. Then, the interconnection assembly is connected
to the second component by screwing the cap 62 into
the bore 446. The first component 422 is now connected
to and can rotate with respect to the structural component
442.
[0034] Thus, the present invention provides a means
by which many diverse swivel assemblies, for example,
for use as components in safety systems for climbing and
rope access, arborism and other applications, can be
constructed that allow mutual rotation between compo-
nents, including but not limited to, the swivels and swivel
assemblies described herein.

Claims

1. A swivel assembly comprising a first component (22)
and a second component (42), at least one of which
component (22, 42) having a connection formation
(12, 32) for connection to another object, and an in-
terconnection assembly (48) interconnecting the
components (22, 42) such that they are free to rotate
about an axis, characterised in that the intercon-
nection assembly (48) comprises an axle (50) se-
cured for free rotation about the axis within a recess
of the second component (42), the axle (50) being
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retained in the recess by a bearing (60) secured with-
in the recess by a cap (62) located in an opening of
the recess, the opening being directed towards the
first component (22), and the axle (50) extending
through the cap (62) along the axis for connection
with the first component (22).

2. A swivel assembly according to claim 1 in which the
bearing (60) is a rolling element bearing typically a
thrust bearing or a bushing.

3. A swivel assembly according to claim 2 in which the
axle has a head portion (52), the thrust bearing being
within the recess between cap (62) and the head
portion (52).

4. A swivel assembly according to any preceding claim
in which the cap (62) is secured to the second com-
ponent (42) by interengaging screw threads.

5. A swivel assembly according to any preceding claim
in which the cap (62) is removable to allow the first
component to be exchanged for another.

6. A swivel assembly according to any preceding claim
in which the axle (50) has an axial projecting part
(54) that projects from through the cap (62) for con-
nection to the first component (24).

7. A swivel assembly according to any preceding claim
in which the axle (50) is fixed to prevent mutual ro-
tation of the axle and the first component (22).

8. A swivel assembly according to claim 7 in which the
axle (50) is fixed in threaded engagement with the
first component (22).

9. A swivel assembly according to any preceding claim
having a compressive thrust bearing located be-
tween the first and second components, such as a
washer (28) disposed surrounding the axle (50) be-
tween the first and second components.

10. A swivel assembly according to any preceding claim
in which the or each connection formation includes
one or more of a shackle (12, 32), a loop (144), a
sheave (232), and a snap hook.

11. A swivel assembly according to any preceding claim
in which the first and the second components include
bosses, the or each connection formation being con-
nected to or integral with a boss.

12. A swivel assembly according to any preceding claim
having two connection formations that are function-
ally similar to one another.

13. A swivel assembly according to any one of claims 1

to 11 having two connection formations that are func-
tionally dissimilar from one another.

14. A swivel assembly according to any one of claims 1
to 10 in which one of the first component or the sec-
ond component is part (442) of a fixed structure.

15. A method of manufacture of a swivel assembly com-
prising a first component (22) and a second compo-
nent (42), at least one of which component (22,42)
having a connection formation (12, 32) for connec-
tion to another object, and an interconnection as-
sembly (48) interconnecting the components (22,
42) such that they are free to rotate about an axis,
characterised by securing an axle (50) of the inter-
connection assembly (48) for free rotation about the
axis by inserting the axle into a recess of the second
component (42) through an opening of the recess,
the opening being directed towards the first compo-
nent (22), and retaining the axle (50) in the recess
by securing a bearing (60) within the recess by a
means of a cap (62) to cause the axle (50) to extend
through the cap (62) along the axis for connection
with the first component (22).
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